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[57] ABSTRACT 

A system (10) for determining an expected tin^ of arrival of 
a vehicle (40) equi(^>ed with a mobile unit (42) includes a 
di^>atdi (20) remotely located from the vehicle (40). The 
dispatch (20) generates destination information for the 
vehicle (40), the destination information specifying at least 
one destination. The mobile unit (42) includes a mobile 
communications device (90) to receive the destination infor- 
mation for the vehicle (40) generated by the dispatch (20). 
The mobile unit (42) also includes a positioning receiver 
(80) to determine a vehicle position. In response to the 
destination information received from the dispatch (20) and 
the vehicle position, the mobile unit (42) determines tttc 
expected time of arrival of the vehicle. 

51 Claims, 5 Drawing Sheets 
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MET HOD AND APPARATUS FOR 
DETERMINING EXPECTED TIME OF 
ARRIVAL 



TECHNICAL FIELD OF THE INVENTION 

This inventioD relates to a system for detcmiining an 
expected time of anival, and more particularly to a system 
f<x detennining an expected time of anival using a nuibile 
communications network and a positiomng system. 

BACKGROUND OF THE INVENTION 

Mobile communications technology has enjoyed substan- 
tial growth over ihc past decade. Many cars, trucks, 
airplanes, boats, and other vdiides are equipped with 
devices that allow convenient and reliable mobile commu- 
nications using a network ctf satellite-based or land-based 
transceivers. Advances in this technology have also led to 
widespread use of hand-held, poitable mobile conmumica- 
tions devices. 

Many customers of mobile communications systems 
desire an accurate determination of their expected time of 
arrival at a particular destination, and perhaps reporting of 
this time to a remote location. For exan^e, a cellular 
telephone in a vehicle or canied by a person offers a 
convenient communication link to report expected time of 
anival information. One method to determine an expected 
time of arrival uses the average travel time from a point of 
cdgin to a destination. This iq){Hx>ach, however, may not be 
suitable for particular applications that require more accu- 
racy and more frequent updates of an expected time of 
arrival. 

Furthermore, transportation systems would benefit from a 
dispatching function that monitors and directs the travel 
route and expected time of arrival of its carriers. For 
examine, dispatchers of long-haul or local vehicles desire a 
system that allows access to expected time of arrival infor- 
mation to make routing and dispatching decisions. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, the disadvan- 
tages and problems associated with previous techniques 
used to determine and r^>ort the expected time of arrival of 
a vehicle, person, or object at a particular destination have 
been substantially reduced or eliminated. Orte aspect of the 
present invention provides a system for deternuning aii 
expected time of arrival that integrates positioning technol- 
ogy with an existing mobile oomnuinications infrastructure. 

According to an embodiment of the present invention, a 
system for determining an expected time of arrival of a 
vehicle equipped with a mobile unit includes a dispatch 
remotely located from the vehicle. The dispatch generates 
destination information fcr the vehicle, specifying at least 
one destination. A communications link is coupled to the 
di^atdi and receives the destination information for the 
vehicle from the dispatch. The mobile unit is coupled to the 
conmujnications link and receives from the communications 
lirkk the destination information for the vehicle generated by 
the diqtatch. The mobile unit determines a vehicle position 
and. in response to the vehicle position, also dctenmnes the 
expected time of arrival of the vehicle at the destination 
identified by the destination Information. 

According to another embodiment of the present 
invention, a mediod for determining an expected time of 
arrival of a vehicle includes generating destination informa- 
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tion at a dispatch, specifying at least one destination and at 
least one ^>pointment time. The destination information is 
transmitted to the vehide. The vehicle position is deter- 
mined at the vehicle. In response to the veliide position, die 
5 expected time of arrival of the vehide at the destination 
identified by the destination information is also d^ermined 
at the vehide. 

biq>ortant technical features of the present invention 
indude in^oving the accuracy of determining an expected 
10 time of arrival by using a positioniag system. In particular, 
the positioning system provides information to a processor 
on the vehicle so that the processor may calculate the 
expected time of arrival based upon the actual position of the 
vehide. Additionally, the expected time of arrival may be 
updated continuously throu^out a trip. Another tedimcal 
advantage indudes sending information to the vehide from 
a remote location, such as a dispatch. Such information may 
comprise one oar more destinations and corresponding 
appointment times, route information, information regarding 
^ tasks to be performed or padcages to be delivered at each 
destination specified, weather information, tra£5c updates, or 
other information. Other tedinical advantages of die present 
invention indude generating late information when the 
vehide determines it will not arrive at a destination at die 
^ corresponding q)pointinent time. The present invention may 
also di^lay this late information to the operator of die 
vehide and transmit the late information to a remote loca- 
tion. Inqxxrtant technical advantages may also include 
reporting to the remote location that the vehicle is not being 
^ driven along a predetermined route. Other tedinical advan- 
tages are readily apparent to one skilled in the art from the 
following figures, descr^tion, and daims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present inven- 
tion and for further features and advantages, reference is 
now made to the following description taken in conjunction 
with the accQnq>anying drawing, wherein like reference 
^ numerals represent like parts, in which: 

FIG. 1 illustrates a system for determining an expected 
time of arrival at a single destination. 

FIG. 2 illustrates a system for determining expected times 
of arrival at a plurality of destinations; 
45 FIG. 3 illustrates an altemadve embodiment of the system 
for detomining expected times of arrival at a pkirality of 
destinations; 

FIG. 4 illustrates a display on a vehicle; 
FIG. 5 is a schematic representation of a mobile unit; 
^ FIG. 6 is a sdieinatic representation of a dispatch; 

FIG. 7 is a flow chart for determining an expected time of 
arrival at a single destination; and 
FIG. 8 is a flow chart for detennining expected times of 
55 arrival at a plurality of destinations. 

DETAILED DESCRIPTLON OF THE 
INVENTION 

FIG. 1 illustrates a system 10 for detennining an expected 
60 time of arrival of a vehide 40 traveUing frx>m a point of 
origin A to a destination B. System 10 indudes a dispatch 
20, a host 25, a communications link 30, and vehide 40 
equipped wUh a mobile unit 42. System 10 provides an 
accurate expected time of arrival for vehide 40 at destina- 
63 tion B. 

Dispatch 20 is remotely located from vehicle 40. One 
function of dispatdi 20 is to generate destination informa- 
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tioo far vchide 40. Such destination isfonnation may Destination infonnation stream 36 may be inqilcmcntcd 

include one or watt destinations, ^jpcnntmcnt information in a control channcU paging c hannel , part of a seized voice 

such as a corresponding appaintmem time for each destina- or data cfaanneU or overhead message stream onrently 

tion specified, routing infcHmaticm, information regarding implemented in cellular telephone tecfaDology. Presently, the 

tasks to be perfumed at each destination specified, average 5 control diannd provides paging of incoming calls, hand-ofif 

travel time to each destination, rush hour and traffic instructions, and other features of the cellular tdq)honc 

information, and weather information. Destination informa- network, but may be DK>dified by one skilled in the ait to 

tion may be any information generated by dispatch 20 lhat include transmission of destination information. Destination 

facilitates the control or monitoring of vehide 40. As will be information stream 36 may also be in5)lemcnied using any 

explained later in more detail, an important technical advan- analog or digital communications link between trans- 

tage of the jHcsent invention indudcs remotely sending 42, whether or not the 

information to vehide 40 from dispatch 20. communications link requires seizing of a voice or data 

System 10 may also include one or more hosts 25 j^annd, and whether or not a data encoder is used. For 

remotdy located from vchide 40. In one <mibodmi^t, host example, destination information stream 36 may be part of 

25 peifonns the management and coi^l functions to one ^ requiring mobile unit 42 to le-tune to 

or more Herts of trucks Th«rforc sy^^ 10 mdude ^^^^^ mformati^ strclm 36 transmitted from trans- 

many hosts 25 associated with trucking conqmics, dehvcry ucauuiuiuii uiiwiiiauv« 

services, or othcx organizations with vchides 40 equq)ped sue >i. 

with mobile units 42. Host 25 generates destination infw- Additionally, there are several dcvdoping technologies 
mation and transmits this information over a communica- that may provide a convenient in^emcntation<rf destination 
tions link to dispatch 20. Dispatch 20 collects destination 20 information stream 36. For example, cellular digital packrt 
information from several hosts 25 and transmits this infer- data (CDPD) technology allows integration of data and 
mation to vehides 40. Therefore, dispatch 20 can generate voice using the existing cellular tdephone infrastructure. In 
destination information or route destination information 3 CDPD system, digital packets of data and analog voice 
generated by host 25. Alternatively, host 25 can transmit segments share die same channel Other developments in 
destination information to vehides 40 ovct communications 25 digital cellular communications, such as code division miil- 
link 30. In essence, some of the functions pcrfamed by access (CDMA) and time division multiple access 
dispatch 20 may be distributed ankong several hosts 25. Host (jDMA), allow digital data and digital voice signals to be 
25 can also receive communications, such as late interspersed on a communications channel These technolo- 
information, from mobile unit 42 ovex cotmnumcahons link iitcizrate diidtal data transmission in a communicalions 
30. For clarity^ Ais description will focus f;;;^^^ 30 Unk 30, and thc^ provide a convenient implementation 
functionaUtyof dispatdi20,bu^a destination information streamsT 
can pcrfonn some or all of the functions perxcHmea by . . . _ . 
dispatch 20. TVansmittcr site 34 may send destination informauon to 
Commudcatiotts Unk 30 is coupled to dispatdi 20 and mobflc unit 42 in one lar^ packet ot in several smaller 
host 25 and aUows communication brtween dispatch 20, padccts interspersed with other data used f<x mobfle corn- 
host 25, and mobile unit 42 on vehide 40. Communications munications. For example, the destination infonnation may 
link 30 may be any land-based or spaced-based communi- be packaged in existing, but unused, bytes of the overhead 
cations system, such as a cellular tdephone network. M<»e message stream or in a dedicated protocol One possible 
specifically, communications link 30 conqpfises a mobile implementation would place destination information in die 
telecommunications switching office (MTSO) 32 coupled to extended protocol described in the EIA/nA-533 mobile 
dispatch 20 and host 25, and at least one transmitter site 34 communications standard, whidi provides for bidirectional 
associated widi the cellular telephone network. Dispatch 20 communication between transmitter site 34 and mobile unit 
cr host 25 generates destination infonnation and sends this 42. 

information to NTTSO 3X MTSO 32 routes the destination '^^^^ may continuously monitor destination 

infwmation to transrnitter site 34 Transmitter site 34 then ^^^^^^^ 3^ transmitted from transmitter site 34. 

transmits the destination mform^moa to 45 ^^rmcre, mobUe unU 42 may alternatively mne between 

adestinationiirformationsm^36 I^ ^ ^^^^^ Information streams 36 from several 

m^ be encoded using f transmitter sites 34 to determine the strongest signal usually 

modem or a dual tone multifiequency (DTMF) coder/ ^ transmitter site 34. 

. ^« ^ u'^^*i^^ «f .A FIG. 1 shows mobile unit 42 on vehide 40. The present 

Communications Imk 30 may be one or a combmation of 50 J^^^ ^ contemplates mobile unit 42 being carried by all 

dedicated telephone Imes, switched tel^ho^^ SJ^s v^dS^ induding cars, truc^lancs, 

wave commuma^ons Unfcs, S^es, rail cars, trudc traikrs. on a person's body, along 

tions hnks, ^pccu^n^c radio (SMR), enhanced spe- ^ movable^jecl for whidi tt is 

daUzed mobile radio (ESMR), a phonal comimim^^^ ^^Xto^culate an expected time of arrival 

service (PCS), a dtizen's band (CB), a dedicated radio 55 «c«raoic lu «uwi«uc «i . 

system, sudi as those used by police and fire fighters, or any Because mobile umt 42 is coupled to communi^ODs 

Jte suitable coimmmications link tiiat aUows dispatdi 20 link moWle unit 42 can oommumcate with d^patch 20. 

orhost 25 to transmit data to or receive data from mohQe Mobile unit 42 recdves the d«tination information gen^x- 

unit 42. Communications link 30 may also be an SS7 ated by dispatdi 20 for vducle 40 over oommmuc^ 

backbone link or similar network for linking land-line or 60 30. In particular, moWe unit 42 contams a mobde commu- 

SuX switdies in a pubUc switdied telephone network nications device 90 (FIG. 5) that receives destination mfor- 

(PCTK). Such a link allows conqwnents of die PSTN to mation over destination infoimati(m stream 36. 

diare information for validation, roaming, hilling, caU Mobile unit 42 may comimsc an output device 104 (FIG. 

routing, and otiier ftinctions. Communications Unk 30 may 5) operable to i»esent visually or audibly the destination 

also indude intelligence to route information generated at 65 information to an operator of vehicle 40 once the informa- 

diajatch 20. host 25, (x mobile unit 42 to multiple sdectcd tion has been recdved by mobile unit 42. For example, 

gi^gj referring to FIG. 1, output 104 displays destination infor- 
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mation that specifies a particular route 52 for vehicle 40 to 
follow from a point of oiigio A to a destination B. Once 
informed of this infosmation, the operator may then drive 
along route 52. 

Using a positioning system 45. mobile unit 42 determines 
&e position of vehicle 40. Specifically, mobile unit 42 
oonqxrises a mobile positioning receiver 80 (FIG. 5) oper- 
able to receive positioning information from positioning 
system 45. Mobile unit 42 receives positioning infonnation 
over positioning information streams 49 from a plurality of 
satellites 47. Mobile unit 42 then determines its position 
using information from positioning infcamation streams 49. 
The positioning infonnation comprises accurate satellite 
positioning infonnation transmitted by satellites 47 and 
pseudorange data represented by the time of arrival of 
positioning infonnation streams 49 to moUle unit 42. 

Positioning system 45 is illustrated as a satellite-based 
radio navigation system, such as the NAVSTAR global 
positioning system (GPS). The description uses the 
NAVSTAR GPS as a representative positioning system 45, 
but any land-based oi satellite-based system may be used. 
For example, positioning system 45 may be a land-based 
LORAN-C, a space-based GLONASS, a dead reckoning 
system, an inertial navigation system, or any other appro- 
priate positioning technology. As shown in FIG. 1, position- 
ing system 45 con^ses a plurality of satellites 47. In 
general, positioning system 45 comprises a plurality of 
^>ace-based or land-based transmitters that emit positioning 
infcnmation. 

Satellites 47 maintain accurate and synchronized time and 
simultaneously transmit positioning infonnation that con- 
tains satellite specific and system information required by 
mobile unit 42 to determine the position of vehicle 40. The 
positioning information transmitted by satellites 47 may 
indude high precision clock and ^henoeris data for a 
particular satellite, low precision clock and ejAcmeris data 
for every satellite in a constellation f'almanac data**), healdi 
and configuration status for all satellites, user text messages, 
and other parameters describing operation of positioning 
system 45. 

Positioning system 45 may also con^nse additional sat- 
ellites and one or mfxe positioning receivers. The additional 
satellites may also conmuinicate positioning information to 
mobile unit 42. In one embodiment, a positioning receiver 
50 may be mounted on transmitter site 34 to implement 
difTerential GPS techniques. Positioning receiver 50 gener- 
ates correction data that enables mobile unit 42 to mere 
accurately detCTiine the position of v^cle 40. Positioning 
receiver 50 transmits the correction data to mobile unit 42 
over any suitable link, such as destination information 
stream 36. 

In response to the vehicle position, mobile unit 42 dtter- 
mines the expected time of arrival of vehicle 40 at the 
destination identified by the destination information 
received from dispatch 20 over communications link 30. In 
calculating the expected time of arrival, mobile unit 42 may 
also consider such factors as the expected average speed 
vehicle 40, the actual average speed of vdiide 40. the time 
of day during which vdiicle 40 is traveling, the average time 
of a trip frx>m origin A to destination B along route 52 based 
vpoa prior traveL weather conditions, and other information 
inq>acting the expected time of arrival calculation. Station- 
ary intervals along the route may also impact the calculation 
of expected time of arrival These stationary intervals may 
indude mandatory driver rest periods, allocated time to 
perform tasks at a location, ovemig;ht stays, scheduled or 
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unscheduled maintenance, weigh-ins, or other intervals 
when vehicle 40 is not moving. The factors used to calculate 
expected time of arrival may be provided to mobile unit 42 
from dispatch 20 or generated locally at vehide 40. For 

5 exanq>le, mobile unit 42 may factor in delays due to weather 
conditions <x mandatory driver rest periods that dispatch 20 
is unable to predict 

Dispatch 20 can configure the interval of time between 
calculations of expected time of arrival by mobile unit 42^ 
The calculation of e]q>ected time of arrival may also be 
continuous. As discussed below, this interval of tin^ dictates 
how quickly dispatch 20 will be informed that vehicle 40 
may be late in arriving at a particular destination. 
Fkuthermore, mobile unit 42 may transmit infonnation on 
expected time of arrival even if it is determined that vehide 
40 will be on-time at the destination. For exanq)le, vehicle 
40 may want to report to dispatch 20 a calculated expected 
time of arrival that is nuicfa earlier than the corresponding 
appointment time. In general, mobile unit 42 may initiate 
transmission ctf iaformation to dispatch 20 based on calcu- 

20 ladon of late arrival calculation of early arrival, a prede- 
tomined reporting bterval, or oiha condition. 

System 10 provides a more accurate estimate for expected 
time of arrival than currently available systems, and may 
provide these estimates near instantaneously or "on the fly.** 

23 These estimates may consider the specifics of each trip, sudi 
as traffic, weather conditions, and the time of day during 
which vehicle 40 travels. In some applicaticHis, low fre- 
quency and low accuracy iq>dates are sufficient. Other 
applications, however, require greater accuracy and higher 

30 frequency updates in near real-time. For exanqHe, the opexa- 
tor of a local delivery truck may require accurate, high 
frequency estimates of expected time of arrival to monit<H: 
scheduled activities. System 10 provides these high fr^ 
quency updates without relying on off-vefaide computations. 

35 In addition, the same delivery truck may send lower fre- 
quency estimates of expected time of arrival or late infor- 
mation to a remote location, sudi as dispatch 20. These 
estimates may be sent at fixed time intervals, on-demand, or 
as a result of a predetermined reporting event. 

40 System 10 siqjports the remote sending of destination 
information to vehicle 40 from dispatch 20. If destination 
information is only input into mobile unit 42 just prior to 
departure of vehide 40 from its origin, mobile unit 42 oidy 
has available destination inf(»mation that is current as of the 

45 moment of departure. Over a long-haul trucking route or an 
extended local delivery route, destination information may 
become outdated before vehide 40 reaches its fiiml desti- 
nation. To remedy this problem, dispatch 20 can continu- 
ously update the destination informaticm used by mobile unit 

so 42 to calculate the expected time of arrival of vehide 40 at 
one or more destinations. For exan^e, at the moment of 
departure, destination information input into mobile unit 42 
may Indude the prefczred route f(x vehide 40 and several 
destinations with corresponding appointment times. During 

ss the trip, the preferred route may he shut down, additional 
destinations and concqranding appointment times may be 
added to the route, existing destinations and app(Hntment 
times may be modified or deleted, traffic and truck condi- 
tions may change, or any other event may conqiel dispatch 

60 20 to send updated destinaticm information to vehide 40. 
FurtheniK»e, destination information is sent directly to 
mobile unit 42, rather than input by the operator of vehicle 
40. Since the operator of vehide 40 is not distracted from his 
main duty of driving vdiide 40, the risk of vehide 40 being 

65 involved in an acddent is reduced. Furthermore, any human 
error in inputting destination information into mobile unit 42 
is substantially reduced. 
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Mobile unit 42 may also be configured to notify both appointment time, the operator may take oonective action, 

di^iatcfa 20 and an operator of vehicle 4# if dicre is a such as maldng less stops. Additionally, mobile unit 42 may 

likelihood that vehicle 40 will be late in arriving at a be configured to determine and display the average speed of 

destination. After mobile unit 42 has determined the travd required ofvehicle 40 to arrive at the destination at the 

expected time of arrival, mobile unit 42 compares this time j appointment time. 

to a corresponding appointment time specified in the desti- Mobile unit 42 can be configured to generate late infcr- 
natioD information. If the expected time d airival for vehicle mation only if the expected time of arrival at the destination 
40 at the destination is later than the appointment time. is later than the corresponding appointment time. Other 
mobile unit 42 generates late information that may include systems that are used for monitaing vehicles provide con- 
the expected time of arrival The interval ci time between jo stant updates on the vehicles. Most dispatchers, however, are 
expected time of arrival calculations dictates the accuracy of concerned about the exact posiUon <rf a vehicle at every 
thelate information. If the expected time of arrival is moment in route to ^ destmatton. Rather, di^ 
calculatedmc^eoften^thendispaiA 20andtheoperator will ^e concerned only wtei a vehxde cannot 
mcrelikcly be notified soon^ vehicle 40^ be late. tion at the appointed tm« In s^^ 
For exam^e, suppose the interval between calculations is substantiaUy reduces or ehmmates the «^ 
one hourFurthei^pposc tirnt vehicle 40 breaks down just personnel equipment, and commumcatxons costs needed to 
after mobile unit 42 has calculated an expected time of monitor vehide 40. _ ^ . i ^ 
arrival In this case, mobile umt 42 will not generate late In system 10, dispatch 20 allows momtormg of at least 
information informing dispatch 20 that vehicle 40 will likely one vehicle 40 equipped with mobile unit 42. A large 
be late until almost a fuU hour has passed. Suppose, company may operate dispatdi 20 to monitor a phirality of 
however, that the interval b«ween calculations is fifteen vehicles 40 equ^ed with mobile units 42. Smaller com- 
minutes. In this case, dispatdi 20 is informed sooner ttiat panies with mwc limited resources could pool tageihff to 
vehicle 40 wiU probably be late. «th« jointiy opaate dispaU* 20 or ^loy an independent 
The generation of late infcrmation is also configurable in ^o operate dispatch 20. It should be unteslood that the 
sevid w^Late information does not need tobTgener- ^ present invention contemplates any number and ammge- 
atcd in all instances where mobile unit 42 calculates the ^} ^patdies 20 to momtor one or more fleets of 
expected time (rf arrival to be later than tiie coiic^nding ^^ZZ^J?,! , ^ . 
ffli^ntment time at a destination. Fot example, in most RG, 2 illustrates a system 10a for dctenmning cxpwied 
^ dispatdi 20 should not be alerted if vdiicle 40 will of arrival at a pluraUty of destmaUons. More 
arrivcatadestinationoneminuteaftertheappointmenttimc. 30 particularly, systeni 10a as shown provides accurate 
Tlius, dispatch 20 is opaable to configure a delta time expected times of amvd for velucle 40 at^des^ 
paramcter!^ned as the difference between the appoint- and E along route S2a or destmaUons C, D, and E along 
mcnt time and a later expected time of arrival based upon route 526. 

the importance of vehicle 40 arriving at a destination on or In this embodiment of the ^tseoi invention, the dcstina- 

bcfcic the appointment time. Also, just because mobile unit 35 tion information generated by dispatch 20 includes several 

42 determines that the «q)ected time of arrival of vcWde 40 destinations and corresponding ^)pointmcnt times. For 

is latex than the appointment time after one calculation does exan5)le, the destination infcamation may specify that 

not mean tiiat vehicle 40 will definitely be late. Vehicle 40 vehicle 40 must be at: (1) destination C at 1:00 p.nL, Feb. 1, 

may not be behind schedule tiie next time that mobile unit 1995; (2) destination D at 4:00 pjn.. Feb. 1, 1995; and (3) 

42 calculates the expected time of arrival. Thus, dispatch 20 40 destination E at 10:00 ajn., Feb. 2, 1995. Based upon this 

is operable to configure a failure count paramo, defined as and other destination inf<Hmation received from dispatch 20 

the number of calculations of expected times of arrival in a over communications link 30 and frwn positiomng infor- 

row that are latex than tiic 4)p<Mntment time. For instance, mation received from positioning system 4S, mobile unit 42 

under a faUure count of zero, late information wiU be sent to determines the expected times of arrival ofvehicle 40 at 

dispatch 20 the first time mobile unit 42 calculates that flic 45 destinations C, D, and E. 

expected time of arrival is later tiian tfie appointment time. The operator of vehicle 40 may be required to perform 

FUrthcrmOTe, dispatdi 20 does not need to be notified some task, such as dropiang off a delivery, at each of 

continuously once vehicle 40 has fallen behind schedule. destinations C, D, and E. Vehicle 40 is sdieduled to arrive 

Rather, mobile unit 42 should only rcnotify dispatch 20 at at each destination by the corresponding appointment time 

intervals. Thus, a renotiflcation interval parameter is con- 50 specified in the destination information; otherwise, inobile 

figurable based vpon how often dispatch 20 needs to be unit 42 generates late information for each destination that 

informed that vdiiclc 40 will probably be late. The delta vehicle 40 will notrcach by the coiresponding appointment 

time parameter, failure count parameter, rcnotification inter- time. For example, assume vehicle 40 arrived at flic 

val paramrtcr, and other operating parameters can be sent a^winted time at destination C, but is now running late by 

fr«n di^jatch 20 to vehicle 40 as destination information. 33 an hour for destination D. Based on current vehicle position 

System 10 allows parties to adjust for a late arrival and other factors, mobQe unit 42 determines the expected 

Mobae unit 42 transmits tiie late information to dispatch 20 time of airival at destination D and may also determine an 

over communications link 30. Dispatch 20 may Aen act expected time of airival at destination E If one a: both of 

upon die late information. For exan^lc, dispatch 20 may these C3q)ectcd times of arrival arc after flic coiresponding 

infOTm parties at flie destination ttiat vehicle 40 wiU not 60 appointment time, then mobile unit 42 generates late infor- 

make flie ^ipointmcnt time, but rattier will arrive at flic mation for display to ttie operator and/or transmission to 

expected time of arrival determined by mobile unit 4Z dispatch 20. Dispatch 20 may tficn infom parties at dcsti- 

MolHlc unit 42 may also transmit late information dkcctiy to nations D and E fliat vehicle 40 wiU arrive at flic expected 

flie destination of vehicle 40. Furthermore, mobile unit 42 times of airival determined by mobile unit 42 for ttiose 

may present flie late information to the operator of vehicle 65 destinations. 

40 via output 104 (HG. 5). Once informed that vehicle 42 A problem fliat trucking companies have often faced is 

will not airive at the destination at the corresponding that operators of trucks, cither intentionally or 
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unintentionaUy. drive coasiderable distances from their 
assigned routes. Because trucking companies must pay for 
the additional hid and maintenance ejipenscs associated 
with die increased mileage, these out-of-route miles are 
extremely costly to trucking conqjanies. lb alleviate this 
problem, destinations C and D may be used as way points to 
detennine whether the operator of vehicle 4t has driven out 
cf route 52a specified in the destination information gener- 
ated by dispatch 20. Referring to FIG. 2, dispatdi 20 
generates destination informatioD spedfying that vehicle 40 
is to proceed to destination E along route 52a, thus passing 
through way points C and D. 

Mobile unit 42 may be configured to update dispatch 20 
when vehicle 40 has reached a way point In this way, 
dispatch 20 may be notified that vehicle 40 is still in route. 
Suppose, however, that instead of following route 52a 
^>ecified by the destination information, the operator of 
vehicle 40 drives along route 52^ passing through points C 
and D*. Based upon the position inf(Hroation received from 
positioning system 45 and the destination information 
received from dispatch 20, mobile unit 42 determines that 
die expected time of arrival of vehicle 40 at way point C will 
be later than the corresponding appointment time. This will 
occur at some point along the path between A and and 
most likely at the beginning d the path near A Therefore, 
shortly after vehicle 40 takes the wrong route, mobile unit 42 
generates late information, including the position of vehicle 
40, to infonn dispatch 20 and the operator of vehicle 40 of 
the out-of-route condition. Regardless of the operator*s 
intentions, he may now correct his route in order to mini- 
mize the out-of-route mileage. At this point dispatch 20 may 
update tht destination information for mobile unit 42. 

Besides reducing out-of-route mileage, the use of inter- 
mediate way points inqroves the calculation of expected 
time of arrival Specifically, the actual distance between the 
position of vehide 40 and the destination may not be the 
road distance. Way points may be used as intennediate 
points between the position of vehicle 40 and the destination 
in order to more accurately calculate actual road distance. If 
used for more accurate distance calculation, way points do 
not need an associated appointment time and mobile unit 42 
need not calculate an txpea.Gd time of arrival at these way 
points. Way points may be generated locally at mobile unit 
42 using, for example, routing software or databases. 

FIG. 3 illustrates an alternative embodiment of system 
10a for detennining expected times of arrival at a plurality 
of destinations, with particular plication to local deliveiy 
or repair sovices. System 10& provides expccXcA times of 
arrival for vehicle 40a at destinations L. M. N, O, and P, 
which define the expected route of vehide 40a shown by the 
dotted line. Mobile unit 42 receives destination information 
generated by dispatch 20 through conmmnications link 30. 
The operation of system 10^ illustrated in FIG. 3 is l>est 
understood in reference to both FIGS. 3 and 4. 

FIG. 4 illustrates a di^lay 60 on vehicle 40a. Address 
column 64 indudes at least one destination, q>pointment 
time column 66 indudes at least one corresponding appoint- 
ment time, and descr^tion column 68 indudes at least one 
task to be performed at a destination. The letters in paren- 
theses under colunm 62, not included in display 60, dlsdose 
the corresponding destinations in FIG. 3. Specifically, lines 
1, 2, 3, and 4 in display 60 of FIG. 4 correspond to 
destinations M, N, O, and P, respectivdy, shown in FIG. 3. 
In addition, expected time column 69 displays at least one 
expected time of arrival calculated by mobile unit 42. 
Display 60 may also disfday a map 67 showing the location 
of vehide 40a relative to one or more destinations, a 
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predetermined route for vehide 40a to follow, and any other 
information that may be useful to the operator. 

In operation, dispatdi 20 generates destination infmia- 
tion for vehicle 40a. The destination information defines, for 

5 exan5>le, the delivery sdiedule for a local delivery services 
an appointment schedule for a local service provider. The 
destination infcHination may be based in part oa an allocated 
amount of time to perform a task at a destination and the 
expected travel time between destinations. For example, 

10 dispatch 20 may allocate fifty-five minutes to repair a 
mai±ine at destinaticHi M and five minutes to travel between 
destinations M and N. Thus, as shown on line 2 of display 
60 in FIG. 4, dispatdi 20 generates destination information 
for vehicle 40a that indudes an appointment time of 9:00 

t3 ajn. at destination N by adding fifty-five minutes wcnk time 
plus five minutes travel time to the 8:00 ajn. appointment 
time at destination M. 

Dispatch 20 transmits the destination information to 
vehide 40a over communications link 30. Destination infor- 

^ mation may also be loaded into mobile unit 42 using any 
suitable input device, such as a keyboard, a direct 
connection, or any suitable removable storage media. 
In a particular cxanq)le, the operator of vehicle 40a is a 

^ plumber who is at destination M, shown on line 1 of display 
60. Destination N. shown on line 2 of display 60, is five 
minutes away from destination M, the time is now 9: 10 a.m., 
and the operatcr has just finished repairing the machine, as 
shown under description column 68 of line 1. Mobile unit 42 

^ determines the expected time of arrival of vdiide 40a at 
destination N to be 9:15 aJTL (as shown in txpected time 
colunm 69 of line 2), based upon the destination information 
and the vehicle position. The appointment time for destina- 
tion N, however, is 9:00 a.m. (as shown in appointment time 
colunm 66 of line 2). The Utte expected time of arrival is 
displayed to the operator, which may be highlighted, 
blinking, or in a different colcr to alert the (^Kiator. 
Moreover, mobile unit 42 has calculated the expected times 
of arrival at destinations O and Pto be 10:45 a.nL and 11:45 

^ a jxL, respectivdy, (as shown in expected time colunm 69 of 
lines 3 and 4, respectivdy) based upon the estimated late 
arrival at destination N. 

Mobile unit 42 generates late information and transmits it 
to dispatch 20. Dispatch 20 may inform the party at desti- 

^3 nation N that vehicle 40a will be late, or the operator of 
vehide 40a may do so over mobile ccHnmunications device 
90 (FIG. 5). Dispatdi 20 may modify die route for vehicle 
40a in response to recdving late information, and transmit 
new destination information widi updated routing informa- 

50 tion and iq>pointment information. 

FIG. 5 is a schematic re{H:esentation of mobile unit 42. 
Mobile unit 42 indudes mobile positioning receiver 80. 
mobile communications device 90, and other associated 
hardware and software, described below. Mobile positioning 

55 receiver 80 indudes antenna 82, receiver 84. controller 86, 
and memory 88. In operation, mobile positioning receiver 80 
receives positioning information from satellites 47 over 
positioning information streams 49 at antenna 82. Receiver 
84 processes the positioning information to extract 

60 ephemeris, almanac, and dock correction data. Controller 
86 recdves die positioning information and conges a 
vehide position. These calculations performed by controller 
86 may use data stored in memory 88. 
Mc^ile communications device 90 includes antenna 92, 

65 transcdver 94, and handset 96. In operation, mobile com- 
munications device 90 receives destination information at 
anteima 92 over destination information stream 36. The 
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destinatioD infomialioD may be transmitted £rom dispatch 20 destination. Dispatdi 20 can then use the accurate position 

thiougfi communications link 30. More paxticularly, mobile infcHmation for that destination in generating destination 

communications device 90 receives destination infcrmation infocmatioD for future trips. Also on future trips, mobile unit 

over destination information stream 36 transmitted from 42 can use this position infcnmation to more accurately 

transmitter site 34 associated with the cellular tdcphwic 5 calculate an expected time of arrival for that destination, 

network. As described above, the destination infonnation Processor 100 generates information fw transmission to 

may be in a variety of forms, including one or more di^iatch 20 using mobile communications device 90. The 

destinations, aRX>intment information sudi as concspond- information may include late information, such as the 

ing appointment times, routing information, weather expected time of arrival of vrfiicle 40 at a particular 

infonnation, average travel time between destinations, tasks lo destination, the time of reporting, and the vehicle position, 

to be pcrfoamed at each destination, operating paramrters, ^ information input by the vehicle operator, as wcU as any 

and other infonnation. Destination information received by information collected by processor 100 from various 

transcdvo- 94 may be passed to processor 100 over a link 95 ^"^^ ^ example, sensors 108 may include various 

cr over any other appropriate path, such as through bus engine sensors, truck trail« sensOTS, security monitors, or 

drivers 112 and a modem or dual tone miiltifr^quency 15 devices generating infonnation on the status or con- 

(£)rrMF)codc[/dccodeT 110. Handset 96 provides traditional ^^^^ ^ mobile unit 42, vehicle 40, or its operatar. The 

voice or data communications using mobile communica- generation and transmission of this information may be 

tions device 90. based on a late expected time of arrival, an elapsed time, 

« ..^ - . . , - . movement of mobile unit 42, sensor readinss. or any other 

Processor 100 manages the commumcatmg, calculatmg, mwiic -77^^^^!^ V^^ 

, ^ . "T. *^ ^ ^ , wn f 9n piece of infonnation that may necessitate reporting to a 

locating, and repoitmg features of mobQc umt 4i Id » 100 

opexatton.proc««orliO receives a vducte posmon from thnxigh modem or OTMFcoda/decoto UO to bus drivers 

controller 86 and destinattoo mformation from transceiver i,*r^*t . ^ • n>i« * 

* ^ A *z # • 1 112, and then to transceiver 94 for transrmssion over antenna 

94. lYocessoi' 100 generates an expected tune of amval for . ^ i i. ^. * t. n=fm ^\ 

V 1 >Mi * li 1 A ^ 92 to a remote location, such as dia>atch 20 (HO. 6). 

vehicle 40 at a particular destmation based on the vehicle , * *i i w * ai .i J\l 

J *u J *i ^< Information may also be sent directly to transceiver 94 over 

position and the destination information. 25 -^a^ i • -i j ^ t tt^ i ^ 

*^ link 95. Mobile unit 42 may also include a dock 116 coupled 

Coiq>led to |»ocess<^ 100 is mcmay 102 which may to processor 100 that may be used to synchronize the vehicle 

contain programs, maps, databases, and other infonnation positicm received frcwn controller 86 with destination infcc- 

rcquired by processor 100 to perf<am its functions. Mensoiy mation received from transceiver 94. 

102 «^yJ>?^«°J!2f„?^ (RAM), read-only Components of mobile unit 42 shown in FIG. 5 may be 

mcmoor (ROM). ^"^^M, removable memory devices, or one or more housings. Mobile unit 42 may be 

any other <tevicc that allows storage or retrieval of data^ mounted to vehicle 40 or an object to be tracked. Mobile umt 

Processor 100 and controller 86, as weU as memory 102 and 42 may also be packaged as aportable, hand-held device that 

memory 88, may be s j«»rate or mtegial components of ^ communicating, and 

mobUe umt 42. Mobile unit 42 contemplates any j^^^^ ^ hand-held 

arr|mgeinent processing capabihty, or task assigmnent ^^^e unit 42 may be used by poUcc, fire figbtexs, rescue 

between mobdepositaoning receive 80, mobile commum- ^ persomicl, individuals that may 

cations device 90, and processor 100. transportation, cr in any other application 

The expected time of arrival is sent to output device 104, requiring portability of mobile unit 42. 

such as display 60 in FIG. 4, to generate a table of dcsti- ^ pjQ 5 £5 a schematic representation of dispatch 20. 

nations and concqwnding expected times of arrival or. Dispatch 20 iodudes a modem or DTMF coder/decoder 70, 

alternatively, a map di^laying vehidc 40 and the destina- 3 central contrt^er 72, a memory 74, an iiqxit/ou^ device 

tions. Ou^t device 104 also j^oduces audible informaUon, j^^j associated hardware and software. Memory 74 

such as expected time of arrival updates or a late ^ ram, ROM, CD-ROM, removable memory 

announcement, to the operator of vehicle 40. devices, or any other device that allows storage or retrieval 

Processor 100 is also coupled to input device 106. which of data. Input/output device 76 includes any variety of 

may be a keypad or touch screen, as well as voice recog- output devices, such as a display, a speaker to provide 

nition software and hardware that can acc^ audible com- audible information, renK>vable storage media, or any other 

mands and information. Furthermore, botii ou^Hit device aj^opriate output device. Input/ou^ut device 76 may also 

104 and iiquit device 106 may include fixed or removable ^ include a variety of input devices, such as a keyboard, 

storage media, such as magnetic corxq}Uter discs, CD-ROM, mouse, touch screen, removable storage media, or any other 

or other suitable media to both receive ouQnit from and apprc^xiate iiqwit device. 

provide input to processor 100 ot memory 102. Destination Dispatch 20 generates destination infonnation for one or 

information may be provided to motUt unit 42 using input n^ore vehicles 40 carrying mobfle units 42. In particular, 

device 106. This can be accomplished by a direct connection 55 destination information may be input Into central controller 

with dispatch 20, audible or keypad input, or through 72 by a person manually using iqnit/ou^ device 76, by 

removable storage media. removable storage media, such as magnetic counter discs 

A feature of the present invention is that the operator of or (n!)-ROM, or any other suitable means to input informa- 

vehide 40 may input information into mobile unit 42 when tion into central coatroUcr 72. The destination infonnation 

vehicle 40 is at one of its destinations. Using input device 60 may include one or more destinations, corresponding 

106, the c^ierator logs infonnation about the load of vehicle appointment times fca each destination, predetermined 

40, the weight of vehicle 40, the bill of lading, and any odier routes, average travel times from one destination to another, 

item for which it is desirable to have a record. The q)erator tasks to be performed at eadi destination, operating 

may also enter Ae position of the particular destination parameters, and other information. The destination infonna- 

based upon the position of vehicle 40 determined by mobile 6S tion is sent fr^xa central controller 72 through modem or 

positioning recover 80. The position of the destination may ETMF ooder/decoder 70 to communications link 30 for 

be stored in memory 102 along with an identification of that transmission by transmitter site 34 to mobile unit 42. 
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Alternatively, transmission of destination information from output device 104. Using the destination information, pro- 

disnatch 20 may not require a data encoder. cessor 100 initializes a destination and an qjpointmcnt time 

Cental controller 72 also receives infonnation from (at31<?)andresetsal^flag (at318).RecdyerM 

T:. J positiomnR receiver 80 processes positioning infaimation 

mobile unit 42 and i«o<^ses this ^ivcd fern satellites 47, and coitroU« »6 de^ 

expected time of ainvaL lo^, track, dispatched 3 ^^^f^^^^ 3^^). 

mmiicate with mobile unit 4Z For example cenfrd control- 100 receives the vehicle position from mobile 

icr 72 can maintain a database m mcir^ 74 of dl mobile ^ comparing^e vehicle position 

umts 42 with their current expected times of arrival, {othedestLtion.proccsscr 100 determines whether vehicle 

location, status, and relevant sensOT readmgs. This database ^ ^ reached the destination (at 322). If vehicle 40 has 

can also be used to initiate OHmnunication with mobile unit 10 destination, processor 100 sets the next desti- 

42. Furtiiermore, central controller 72 may pcrfonn a call oasion and coiresponding app<^tment time (at 324) spcci- 

delivay function that routes incoming calls to molnle unit destination infonnation received from dispatch 

42 through communications link 30. 20. If vehicle 40 has not reached the destination, processor 

FIG. 7 is a flow chart for determining an expected time of 100 skips the step (at 324) of setting the next destination and 

arrival at a single destination. Initially, central controller 72 cCTrcsponding appointment time. Based upon die vehicle 

of dispatch 20 generates destination infonnation (at 210), position, the destination inf<Hmation, and other information 

oonqmsing a destination and oorrc^nding appointment that may be contained within memory 102, processor 100 

time, for vehicle 40 carrying mobile unit 42. The destination determines an expected time of arrival (at 326) of vehicle 40 

can be in a variety of forms, sudi as latitude/longitude, as at one or insxt destinations. Processor 100 may generate 

well as a stre^ address, town or dty identifio^, highway ^ multiple expected times of arrival for multiple destinations 

crossing, or other geogr^ihic monument or identifier that based on the current vehicle position, 

can be coirelated with a latitude/longitude or other posi- Processor 100 next diamines (at 328) whether the 

tional coordinate used by mobile positioning receiver 80. expected time of anival is later than the coiresponding 

The destination information is sent from central controller appointment time. If the expected time of arrival is not later 

72 through nKxlem or DTMF codei/decoder 70 to cOTamu- ^ jhan the appointment time, mobile unit 42 will return to tiie 

nications link 30, which transmits the destination informar g^gp d^omining vehicle position (at 320). If the expected 

tion (at 212) to mobile unit 42 on vehicle 40. Mobile unit 42 t^jn^ of arrival is latCT than the appointment time, jMrocessor 

receives the destination inf(^mation via mobile comrmini- generates late information (at 330). Processor 100 

cations device 90. Receiver 84 of niobile positioning <iispiays late information (at 332) on vehicle 40 using ou^t 

receiver 80 processes positioning information received from ^ device 104 to infoan the operatffl". Late information may be 

satellites 47, and controller 86 determines a vehicle position generated if any of the multi[de expected times of arrival are 

(at 214). lata- than their corresponding appointment times. 

Processor 100 receives the destination information from Processor 100 next determines (at 333) wh«her it should 

mobile communications device 5K) and the vehicle position report the late infcxmation to dispatch 20, based upon a 

from mobile positioning receiver 80. Based upon this infor- number of configurable operating parameters, such as the 

mation and other information that may be contained within delta time parameter, failure count parameters, and renoti- 

monory 102, process^ 100 determines die e^>ected time of fication interval parameters. If late information is not 

anival (at 216) of vehicle 40 at the destination specified in reprated, processor 100 returns to die step of resetting the 

ttie destination information. ^ late flag (at 318). If late information is reported, processor 

Processcu: 100 next determines (at 218) whedier the 100 transmits the late informatioD (at 334) to dispatch 20 

expected time of arrival is later dian the aj^intment time using mobile communications device 90 and communica- 

specified in the destination informadon received from dis- ttons link 30. 

patch 20. If the expected time of arrival is not later than the Dispatch 20 receives late inf (Hiiiati(Mi from mobile unit 42 

appointment time, mobile unit 42 will return to the step (at 336) through communications link 30. Late information 

deteimining v^cle position (at 214). enters dispatch 20 ^ough modem or DTMF coder/decoder 

If the expected time of arrival is later than the appoint- 70 and passes to central controller 72. Ontral controller 72 

ment time, processor 100 generates late information (at may decide to update the destination infOTmation (at 338) 

220). Ftocessor 100 transmits the late infcnmation (at 222) and return to the step of generating destination information 

to dispatch 20 using mobile communications device 90 and 50 (at 310). If central controller 72 does not update the desti- 

communicalions link 30. Processor 100 also displays late nation information, mobile unit 42 resets the late flag (at 

information (at 224) on vehicle 40 using output device 104 318), either autonomously or in response to a signal from 

to inform the operator. dispatch 20. The method continues by deteimining the 

FIG. 8 is a flow chart for determining expected times of v^de position (at 320). 

arrival at a plurality of destinations. Initially, central con- 55 Although the present invention has been described with 

troUer 72 of dispatch 20 generates destination information several embodiments, various changes and modifications 

(at 310), conqttising at least two destinations and corre- may be suggested to one skilled in the art and it is intended 

ending appointment times, for vehicle 40 equipped with that the present invention cncon^ss sudi changes and 

mobile unit 42. The destination infcnmation is sent from modifications as fall within the scope of the q>pended 

central controller 72 throug^h modem or DTMF coder/ 60 claims, 

decoder 70 to communications link 30, which transmits the What is claimed is: 

destination infcrmation (at 312) to niobile unit 42 on vehicle 1. A system for determining an expected time of arrival of 

40. Mobile unit 42 receives the destination information via a vehicle cquqypcd with a mobile unit, conq)rising: 

mobile communications device 90. a di^>atch remotely located from the vehicle, the dispatch 

Processor 100 receives the destination infonnation from 65 operable to generate destination information for the 

mobile communications device 90. Processor 100 displays vehicle, die destination infcomation specifying at least 

this information to die operator of vehicle 40 (at 314) using one destination and a corresponding appointment time; 
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a coHmmoications link cot^led to the dispatdi, the com- a dispatch rcuKKtely located &omthe vehicle, the dispatch 

munications link operable to receive the destmation operable to generate destination infoimation for the 

information for the vehicle from the di^atch; and vehicle* the destination information specifying a first 

the mobile unit coupled to the communications link, the destination^ a stationary interval at the first destination, 

mobile unit (^>crable to receive from the oommumca- s a second destination^ and a ccnesponding ^>pointment 

tions link the destination infonnation for the vehicle time for the second destinatitMi; 

generated by the dispatch, the mobile unit further a communications link coiqjled to the dispatch, the com- 

operaWe to determine a vehicle position, the motnle munications link operable to receive the destination 

unit further operaWe to determine in re^nse to the infonnation fcr the vehicle from the dispatch; and 

vehide position the expected time of axrival of the lo # *v ^ *i V ^ 

I * J ^ .J ^ ^ ^ J the mobile unit coupled to the communications link, the 

vehide at the destination identified bv the destination l*i t^t ^ * 2^ «*v 

• c *.* Z'*'****^"" T^ZZIl^ ^ ux«^ v«^am«mwii mobilc umt operable to receive from the communica- 

I?r^r^^ tioBs linkthc^nation information for tbc vehicle 

mine if (he «pectol fame of «nvai diffen ftom tte the dispatch, the mobile unit further 

coae^ndmgappomtmenttu,«foTlhedestmat.onby op«ble to detamtan^de position, ihe mobile 

1^ .^ '^"^^T^'^^ • " uift further operable to detenninrm response to the 

2. The system of claim 1, wherein the oonumimcations i -J^ ^ • ^ ^ ^ 

link comp^es a ceUular telephone nctworic «^ 

■» -riwTl... _# 1 • ^ J — • • r t>™* Of amval of the vdude at ttie second destination. 

3. The system of claim 1. wherein the destination mfoi- ^^e mobile unit fiiitber openble to detmnine if the 

^flT^ trr ^ ^ S^StiTT LtneTn^dSL^r-S 

T 'n. ^ t ' t I. • ^ A ^ ^ r 15. The system of claim 14, whoein the stationary 

4. Tiic system of claim 1, whcxem the destination infer- *^ „ *-,v „♦ «J* 

_ ^ ' . ^ . £ ^ ^ ^ ' ^ mtcrval is an allotted time to pcrionn a task at the first 

mation con^nses routmg information, the routing informa- 25 destination 

tion specifying a predetcmiined route for the vehide to ,^ tA „.u^«*» 

^ i*^*u \j ^ J— . J . The system of aaim 14, wbercm the destination 

travd to the destmation and an expected trav^ speed along s«f,™o+,-^« r^^^^^^ > r 

^ , . . . * . -T ^ inlonnation comprises routing iniormation, the routing 

the predetennined route, the mobile umt further ooerable to • ^ ^ ^ . . I , 

I , . "^J****^'^*^'*^ infamationspecifymg a predetomined route for the vehide 

dctenmne the expected tune of amval of the vehide m .cl f;™ 

response to the rwSng information. 30 ^ the second destmahon. 

c ttL „„r im«iu«iua. :*u ^j^^ system of daim 14, wherein the mobQe unit 

5. The system of daim 1 wherein the mx^^ comprises a Labase operable to store routing information, 

fT^^'^nl?^-'rT theTbileunitfiirdiJ^bletogeneratea^edetermiBed 

far use in deteimmmg the expected time of ainval. ^j^^ ^^^^^ ^ ^ second destination in 

6. The system of daim 1, wherem the mobile umt is ^.irtincr s«f.«««ti^« ^tr^A a- ^-toK*...- 

fimherope^Ietogeneratelateinformationiftheexpected « 'T^^.'^Tf^i^^^^^ 

time of^val difTers from the appointment time by^oore 'J?? "^^Tl '^^''^ ."f'*^*' V"* 

than a predetermined amount Wotmmeni tmie oy more comprises a datah;^ operabk 

7. m system of daim 6. wherein the mobile unit is the mobde umt fiirther opcrabk to ge^^ 

, , *r 1 ♦ . * " route for the vehide to travd to the second destination in 

nirthcr operable to transmit the late information to the ^i. _^ - ^ . . ^ . . 

, . ^ law. imvauuiiiuii w luc responsc to the routing infonnation stored on the database, 

dispateb using the communications HnV 40 ^. ^ *, . ^ , , ^ . T 

i^xir r P u the moWle unit further operable to determine the expected 

8. Tne system or claim 6, wherein me late information ^ ^ » i^**. lii ^^.a 

c^^^firo fii ^^^^ ^ riTT k7 rT . time of arrival of the vehide at the second destination in 

specifies the expected time of arrival of the vehide deter- t/^ a- x^ ^.^ .^ms... 

mined by the nJobUe unit reqwnsc to the routmg infonnatioii. 

«L f 1 • ^ • *v • The system of claim 14, whcrdn the mo(nle unit is 

f^^J^hWnl.*^^ ftmheroperibletegeneratelateinformationiftheexpected 

further oj^le to dpplay a late mes^ 45 timeof arrival of the vehicle at the second destinatio^ers 

"i;?."l^r^:^''^Srwh^ from^ecorre^ndingmeappointmentti^ 

•c .u J f ""wwu lus ia» uKS3a((<i ^ predetermined amount 

q>ecifies the expected time of amval of the vehide deter- r^^^ „i.!„ lo »k^_-. h,. -.^i. 

nined by the mobile unit ^ ^^1*" W. wherem tte mobde umt is 

_/ . - ^j^-^ ■ c nnther operable to transmit the late infotmatioD to the 

IL The system of daim 1 wherem the destination infor- so ^ commumcatioiis link, 

mation speofles a conespondmg a^ointoent Imie for the of daim 20. wherein the late information 

^t. '"l* '«'"'*.'rf/Pl"«>«yf «fc»^f ^^'^ transmitted to the dispatdi spedfies the expected time of 

bytt« .fcsmuition mfo.mat.on. the mobile imit jmlher ^ ^ vdridTK sS destinatibT 

'^'''^f 22. The system of claim 19. wherdn the mohQe unit is 

expected times of amval <rf the vehide at each of the 53 f.,w4,«. r*™wi. *^ « i«t* «,-cc«„* ,«k;«i- 

J L.- -J J i„ J -t^- • ^ ^. nirtncr operalue to display a late message on the vehide m 

demons identifiMt ^ the destination mfonnahon. „sponse^o the late incarnation. 

12. The syacm of daim 11. wherem the mobile unit is 23. An apparatus on a vdiide for determining an expected 
tother op«ble to gener«e Ute Information if the «pected ^ an^lhe vdiide. compri^ * ^ 
time of amval of the vehide at one of the destinations . . , . 

identified by the destination information differs from the 60 * commumcations device operable to recdve destination 

corresponding appointment time by more than a predeter- information fr(Hn a di^wtch, the destination informa- 

mined amount. tion specifying at least one destination and a cone- 

13. The system of daim 12, wherein the mobile unit is spending appointment time; 

further operable to transmit the late information to the ^ positioning device (^)erable to determine a vehicle 

dispatch using the communications link. 65 position; and 

14. A system for dispatching a vehide equipped with a a processor coupled to the communicatioas device and the 
nsobile unit, conqnising: positioning device, the processor operable to receive 
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destmatioD infoimatioii from the conununicatioiis dctcnniiung at Ihc vehicle the vehicle positioo; 

device and the vdiide position from the posiliomiig rf^^intng at the vehicle in respwise to the vdiicle 

device, the pocessa fintiiH oper^ to detoinine in portion Oie expected time of anival of the vehicle at 

response to the vdude po^ticj. the t^pc^br^^ destination identified by the destination infonna- 

amval of the vehicle at the destinatloa identified by the 5 ^ 

dcstinadon infonnatioo. the processor further tmciablc , \ , ^ 

todetenniiK^if thcexpectedtimcof aiiivaldiffcxfifrom dctmumng at the vchick whether the expected tunc of 

the CQtrespoading appointment time for the destination ^? corresponding appointment 

by more than a predetermined amount tmie for the destmation by more tiian a prcdctcrmmed 

24. The ^iparatus of daim 23, wherdn the communica- 10 .^J^^^ ^jir^i^^w.L 

tions device is coupled to a ceUular teleiAone network. / T * ™^ njelhod of daim 36, wh«m the step of trans- 

25. The waratus erf daim 23, whcreitt the positioning destination infamation to the vdiide is pcr- 
device conmrises a GPS receiver. ^^^^ * ^^^^ tdephonc netwrak. 

26. THe apparatus of daim 23. wherein the destination .^^ TTie method of clairn 36, whcxdn thestep of dcter- 
information comprises routing infwmation, the routing „ mjn^g at the vdude the vchide position is pcrfonncd using 
infOTmation specifying a prcdetennined route for the vchidc * ^ ^ , . ^ ^ 

to travd to the destination, the processor fiirthex operable to The me&od of claim 36, further compnsmg the step 

determine the expected time <rf anival of the vchidc in f <^spUymg the destmation information to an operator of 

response to the routing information. ^ . ^ , . 

27. The appaxatas of daim 23, whadn the destination 20 ^ ^ "^^^ ^^'^ conq>nsmg the step 
information comprises routing information, the routing ... 

information specifying a predetermined route for the vehide genmting late information at the vchide if (he expected 
to travd to the destination and an expected travd speed ®^ anival of the vehicle differs from the appoint- 
along the predetermined route, the processcr further cper- ^ ^ predetermined amount 
able to determine the expected time of arrival of the vehicle 23 ^ nicthod of claim 40, further conqwising die step 
in response to die routing information. displaying the late information to an operator of the 

28. The apparatus of claim 23, whcrdn the processor is vehide. 

further operable to generate late information if the expected The method of daim 40, further conqjrising the step 

time of arrival of the vehicle differs ftom the appointnwnt transmitting the late information to the disjwtch. 

time by more than a predetermined anK)unt. jq ^ method of daim 40, fiirtiier comprising ttie steps 

29. The apparatus of claim 28. wherein the communica- 

tions device is operable to transmit the late information to transmitting the late information to the diq>atch; 

the di^tch. generating updated destination information at the dispatch 

30. The £9>paratus of daim 29, wherein the late informa- in response to the late information; and 

tion specifies the expected time of arrival of die vehicle 35 transmitting i3ot updated destinatic«i information to the 

determined by the processor. vehide. 

31. The apparatus of daim 28, further comprising a 44. A method for determining an expected time <rf anival 
di^lay cfperable to display a late message on the vdiicle in of a vehide, comprising: 

re^nseto the late information. generating destination information at a dispatdt the des- 

32. The apparatus of claim 23 further compnsmg a 40 tina^on information spedfying a plurality of destina- 
database op^ ^ conesponding appointment 
bcmg further operable to genOTte a Iff edctcrmmed route fw times* ^ r © -rr 

the vehicle to travel to the destination in response to die . *i. j ^ ^ ^. . 

w.' • r *T J • J L *^ transmittinff the destination information to the vehicle: 

routmg infOTination stored in the database, the processor * **^9^ui4umju imuiiumiwu w luc vwuwc, 

further operable to determine the expected time of anival of 45 d^cnnining at the vehicle the vehide position; 

the vehicle at the destination in response to the rxHding d^crmining at the vehicle in response to tiic vehicle 

informatioiL position an expected time of arrival of the vehide at 

33. The ai^>aratus of daim 23, wherdn fee destination ^ more of the destinations; 

information specifies a plurality of destinations, Uie proces- determining at the vehicle whether die expected time of 

SOT operable to detomine in response to die vehide position 50 arrival at one or more of die destinations differs from 

die expected times of anival of the vehicle at eadi of the tiie cOTcsponding qjpointment time by mwe than a 

destinations. pred^ermined amount; and 

34. The q;>paratus of daim 33. wherein the destination generating late information if the expected time of arrival 
information specifies an qypointment time corresponding to at one or more destinations differs from the correspond- 
each of the destinations, the processor operable to generate 55 ing appointment time by more than the predetermined 
late information if the e^tpected time of arrival of die vdiide amount. 

at one of the destinations differs from the conesponding 45. The mediod of claim 44, \«1ierein the step of trans- 

^ipointment time by more than a predetermined amount mitting the destination information to the vehide is per- 

35. The apparatus of claim 34, wherein the communica- formed using a cellular tdephone network. 

tions device is further operable to transmit the late iiif<raia- go ^* The method of daim 44. who^dn the step of deter- 

tion to the dispatch. mining at die vehicle the vehide position is performed by a 

36. A method for determining an expected time of arrival GPS receiver. 

of a vchide, comprising: 47. The method of claim 44, further conqxrising die step 

generating destination information at a dispatch, the des- of transmitting the late information to the dispatch. 

tination information spedfying at least one destination 6S ^< The method of daim 44, further c<Hiiprising the st^s 

and a cone^nding ^^K>intment time; of: 

transmitting the destination information to the vchide; transmitting the late information to the dispatch; 
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detamining updated destination infonnation at the dis- 
patch in refuse to the late infonnation; and 

transmitting the updated destination infonnation to the 
vehide. 

49. The system <rf claim 1, wherein: ^ 
the dispatch is fiiither operable to configure a faOuie 

count parameter; and 
the mobile unit is further operable to maintain a count of 
a number of calculations of expected time of auival 
that are later than the ccaresponding appointment time, 
the mobile unit further operable to generate and trans- 
mit late infonnation if the maintained count exceeds the 
failure count parameter. 

50. The apparatus of claim 23* wherein: 

the destination information specifies a failure count 

parameter; and 
the processor is further operable to maintain a count of a 

number of calculations of expected time of arrival that 



20 

are later tf^an the onresponding qypointment time, the 
processor further operable to generate and transmit late 
information if die maintained count exceeds the failure 
count parameter. 
51. The method of daim 36, fur&er comprising &e steps 
of: 

configuring at the dispatch a failure count parameter 

transmitting the failure count parameter to the vehide; 

maintaining at the vehide a count of a number of calcu- 
lations of expected time of arrival that are later than the 
corresponding qipointment time; 

generating and transmitting late infonnation at the vehide 
if the maintained count of a number of calculations of 
expect time of arrival that are later than the corre- 
sponding appointment time exceeds the failure count 
parameter. 

« * * * * 
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